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DETAILED ACTION 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1-30 and 74-79 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. There is no support in the 
disclosure for a device comprising an area defined by one (an) isolation structure 
formed in the active layer, as recited in claims 77-79. 

There is no support for the claimed limitations of "said doped back gate region 
extending under an entirety of said multiple thickness buried oxide layer between said 
isolation structure", as recited in claims 1, 13, 23 and 77-79. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 1-30, 56-61 and 74-79 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Inoue et al. (6,096,582) in view of En et al. (6,61 1 ,023). 
Regarding claims 1-3, 5, 7-9, 13-14, 16, 18-19, 23, 25, 27 and 77-79, Inoue et al. teach 
in figure 2 and related text a transistor comprised of a channel region, said transistor 
comprising: 

a bulk silicon substrate 1 and a silicon active layer 2, 3, 4; 

an isolation structure 82" (see figure 17A) formed in said active layer, said 
isolation structure defining an area; 

a buried oxide layer 5, 6, 7 formed between said bulk silicon substrate and said 
active layer, said buried oxide layer comprising a substantially planar upper surface that 
contacts said active layer and a non-planar lower surface that contacts said bulk 
substrate, 

a first section 6 positioned between two second sections 5, 7, said first section 
having a thickness and each of said second sections having a thickness, said thickness 
of said first section 6 being less than said thickness of said second sections 5, 7; and 

said active layer being formed above said buried oxide layer, said transistor 
being formed in said active layer above said buried oxide layer, at least a portion of said 
channel region being positioned above said first section of said buried oxide layer. 
Inoue et al. do not teach a doped back gate region positioned at least partially in said 
bulk substrate under said multiple thickness buried oxide layer, wherein said doped 
back gate region extending under an entirety of said multiple thickness buried oxide 
layer between said isolation structure. 
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En et al. teach in figure 4A and related text a doped back gate region 38 positioned at 
least partially in said bulk substrate 76 under said buried oxide layer 72, wherein said 
doped back gate region extending under an entirety of said buried oxide layer and the 
area defined by said isolation structure 78. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to form a doped back gate region positioned at least partially in said bulk 
substrate under said multiple thickness buried oxide layer, wherein said doped back 
gate region extending under an entirety of said multiple thickness buried oxide layer 
between said isolation structure of Inoue et al.'s device in order to enhance the 
performance of the device when reducing the size of the device. 
Regarding claims 10-11, 20-21 , and 28-29, Inoue et al. teach in figure 2 and related text 
a transistor comprised of a gate electrode 8 and wherein said first section being 
substantially aligned with said gate electrode. 

Regarding claims 4, 15 and 24, Inoue et al. teach in figure 2 and related text 
substantially the entire claimed structure, as applied to claims 1,13 and 23 above, 
except using the device in at least one of a microprocessor, a memory device and a 
logic device. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use Inoue et al.'s device in at least one of a microprocessor, a memory 
device and a logic device, in order to use the device in an application which requires at 
least one of a microprocessor, a memory device and a logic device. 
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Regarding claims 6, 12, 17, 22, 26 and 30, Inoue et al. teach in figure 2 and related text 
substantially the entire claimed structure, as applied to claims 1,13 and 23 above, 
except stating that said first section has a thickness ranging from approximately 30-50 
nm, said second sections have a thickness ranging from approximately 120-180 nm, 
and said active layer has a thickness ranging from approximately 5-30 nm. 
It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use a first section having a thickness ranging from approximately 30-50 
nm, second sections having a thickness ranging from approximately 120-180 nm, and 
an active layer having a thickness ranging from approximately 5-30 nm, in Inoue et al.'s 
device in order to adjust and optimize the device electrical characteristics, which 
depend on the thicknesses of the buried oxide layer and the thickness of the active 
layer. 

Regarding claims 56-64 and 74-76, Inoue et al. teach in figure 2 and related text a 
transistor comprised of a channel region, said transistor comprising: 

a bulk silicon substrate 1 and an active layer 2, 3, 4, said active layer 2, 4 being 
doped with a first type of dopant material; 

a buried oxide layer 5, 6, 7 formed between said bulk silicon substrate and said 
active layer, said buried oxide layer comprising a substantially planar upper surface that 
contacts said active layer and a non-planar lower surface that contacts said bulk 
substrate, a first section positioned between two second sections, said first section 
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having a thickness and each of said second sections having a thickness, said thickness 

of said first section being less than said thickness of said second sections; 

said active layer formed above said buried oxide layer, said transistor being formed in 

said active layer above said buried oxide layer, at least a portion of said channel region 

being positioned above said first section of said buried oxide layer. 

Inoue et al. do not teach a doped back gate region positioned at least partially in said 

bulk substrate under said buried oxide layer, wherein said doped back gate region being 

a doped region that is doped with a dopant material that is of the same type as said first 

type of dopant material. 

En et al. teach in figure 3j and related text a doped back gate region 38 positioned at 
least partially on said bulk substrate 76 under said buried oxide layer 72, wherein said 
doped back gate region being a doped region that is doped with a dopant material that 
is of the same type as said first type of dopant material of the active layer 16, 18. 
It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to form a doped back gate region positioned at least partially on said bulk 
substrate under said buried oxide layer of Inoue et al.'s device in order to enhance the 
performance of the device when reducing the size of the device. 
Regarding the claimed limitations of a doped back gate region being a doped region 
that is doped with a dopant material that is of the same type as said first type of dopant 
material, these features are inherent in Inoue et al.'s device because although the 
doped back gate region is doped with a dopant material that is opposite to that of the 
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channel region, it has the same dopant material as that of the source/drain regions 
(which are part of the active layer). 

Response to Arguments 

Applicant argues that there is support in the disclosure for a device comprising 
an area defined by one (an) isolation structure formed in the active layer, as recited in 
claims 77-79, because the specification specifically notes that "trench isolation regions 
17 are formed in the active layer 21 to electronically isolate the semiconductor device 
10 from other semiconductor devices (not shown)", and it is well known that such 
isolation structures surround the transistor device to electronically isolate the transistor 
from other devices. Therefore, "those skilled in the art would readily understand how 
isolation structures work based upon the disclosure in the present application and the 
inherent knowledge of those skilled in the art". 

The specification explicitly state that plurality of trench isolation regions 17 are 
formed in the active layer 21 to electronically isolate the semiconductor device 10 from 
other semiconductor devices. Therefore, although one trench isolation region can 
theoretically be formed to electronically isolate the semiconductor device 10 from other 
semiconductor devices, there is no support for one isolation structure surrounding the 
transistor device, as argued by applicant. 

Applicant argues that "the use of the plural term "regions" is a consequence of 
the cross-sectional depiction of the semiconductor device 10, which results in portions 
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of the trench isolation region 17 appearing on opposite sides of the semiconductor 
device 10. This does not, however, indicate that the trench isolation region 17 is 
necessarily formed of multiple elements". 

The specification states that "trench isolation regions 17 are formed in the active 
layer 21 to electronically isolate the semiconductor device 10 from other semiconductor 
devices (not shown)". This means that plurality of trench isolation regions 17, and not 
one trench, are formed in the active layer 21 . In fact, this statement teaches away from 
a device comprising "a trench isolation region 17 surrounds the active layer 21 to 
electronically isolate the semiconductor device 10 from other semiconductor devices". 

Applicant argues that there is support for the claimed limitations of "said doped 
back gate region extending under an entirety of said multiple thickness buried oxide 
layer between said isolation structure", as recited in claims 1, 13, 23 and 77-79, 
because "Figures 4A-4C of the present invention clearly show the back gate electrode 
13 extending under the area defined by the isolation trenches 17". 

The examiner agrees that figures 4A-4C of the present invention clearly show the 
back gate electrode 13 extending under the area defined by the isolation trenches 17. 
However, there is no support for the claimed limitations of "said doped back gate region 
extending under an entirety of said multiple thickness buried oxide layer between said 
isolation structure", as recited in claims 1, 13, 23 and 77-79. 

Applicant argues that En et al. do not teach a doped back gate region extending 
under an entirety of said buried oxide layer between said isolation structure, because 
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En et al. teach a strip which extends along the width of the channel and does not extend 
under the source and drain regions. 

Figure 4A of En et al. depicts a doped back gate region 38 extending under an 
entirety of said buried oxide layer between isolation structure 78. That is, the entirety of 
the doped back gate region, which is located under the buried oxide layer between said 
isolation structure, is depicted in figure 4A of En et al. The presence of the doped back 
gate region in other areas under the buried oxide layer is not required by the claims. 

Furthermore, the location of the doped back gate region in figure 4A of En et al. 
is identical to the location of the doped back gate region in figure 4A of the claimed 
invention. Note that there is no support in the specification for the doped back gate 
region being located in other areas under the buried oxide layer. 

Moreover, the broad recitation of the claim does not require the doped back gate 
region to extend under the source and drain regions or to extend beyond the outer 
edges of the polysilicon gate. 

Applicant argues that En et al. do not teach a doped back gate region being 
doped with a dopant material that is of the same type as said first type of dopant 
material. 

Although the doped back gate region of En et al. is doped with a dopant material 
that is opposite to that of the channel region, it has the same dopant material as that of 
the source/drain regions (which are part of the active layer). 
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Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Oh Nadav whose telephone number is 571-272-1660. 
The examiner can normally be reached between the hours of 7 AM to 4 PM (Eastern 
Standard Time) Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne Gurley can be reached on 571-272-4670. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



O.N. 
3/7/2008 
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